Downward solar fluxes measured at Dungsha coral island (20°42'N, 116°43'E) during the South China Sea Monsoon Experiment (May-June 1998) have been calibrated and compared with radiative transfer calculations for three clear-sky days. Model calculations use water vapor and temperature profiles from radiosound measurements and the aerosol optical thickness derived from sunphotometric radiance measurements at the surface. Results show that the difference between observed and model-calculated downward fluxes is <3% of the daily mean. Averaged over the three clear days, the difference reduces to 1%. The downward surface solar flux averaged over the three days is 314 Wm "2 from observations and 317 Wm "2from model calculations. This result is consistent with a previous study using TOGA CAORE measurements, which found good agreements between observations and model calculations.
Introduction
The validity of radiation model calculations of atmospheric solar (shortwave, or SW) heating has long been an unsettled issue. Traditionally, this issue concerns primarily the excess atmospheric heating due to the presence of clouds that is not accounted for in radiation model calculations [Cess et al., 1995; Pilewskie and Valero, 1995; Ramanathan et al., 1995] . Other studies have shown that there is no clear evidence of the enhanced solar heating of the atmosphere due to clouds [Imre et al., 1996; Li et al., 1997] . et al., 1997; Halthore, et al., 1998; Arking, 1999; Pilewskie et al., 2000] .
Other studies have found agreement between observations and model calculations [Chou and Zhao, 1997; Conant et al., 1998; Fu et al., 1998; Mlawer et al., 2000] . Figure 1 ) is high and varies smoothly with time, following the radiation at the top of the atmosphere.
When clouds block the sun,the surfaceradiationis greatly reduced. When clouds do not block the sun but scatteredover the observationsite, the surface radiation is greaterthan that of clearskies.Thus,cloudscould eitherincreaseor decreasethe surface radiation dependingupon the relative locationsof clouds,the sun, and the surfacesite.
Thesesituationscan be clearly seenin Figure 1 (dashedcurves) . To estimatethe clearsky surface downward SW radiation, F_, of those mostly clear days, we make the following adjustmentsto the measuredsurfaceradiation. First, we delete those data which are obviously affectedby clouds.For example,the datain the early morning and late afternoonon 2 May (Figure 1a ). Second,the remainingdataare fit by a third-order polynomial function of the solar zenithangle, _to,separatelyfor morning and afternoon data. It is found that F_ varies rather linearly with I-to, and the third-order polynomial function fits well the surfaceradiation. Third, we further deletethosedata that deviate from the regressioncurvesby > 15W m"2.The remainingdata are further fit by a thirdorder polynomial function of _to,again separatelyfor morning and afternoon data. Figure  1a (dashed curve).
The relatively large bias of the model-calculated F _ on 29 June is due primarily to the lack of direct information on water vapor and aerosols. 
